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(54) SAMPLE DISPENSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sample dispensing device in which 
clogging of a sample probe can be accurately judged and reduction of processing ability j 
and wastes of samples and reagents are kept minimized when assembled in an automatic ; 
analyzing device. 

SOLUTION: This device is equipped with a dispensing pump 8 and a sample probe 1 
linked with it, and is structured by providing means for dispensing (1,2,7-13) to suck 
and discharge a sample in a sample cup 3 with the sample probe 1 by actuating the 
dispensing pump 8 to suck and discharge, a pressure sensor 1 5 to detect a pressure in a • 
pipeline including the sample probe 1 and a means for judgment 17 to judge clogging of • 
the sample probe 1 in accordance with an output of the pressure sensor 1 5. In this case, 
if a pressure at a designated timing, after sample sucking actuation ends by the means 
for dispensing and before sample discharge actuation starts, is lower than a designated 
pressure value, the means for judgement 1 7 judges that the sample prove 1 is clogged. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the sample distributive-pouring equipment which has the sample probe connected with a distributive-pouring pump 
and this, was made to carry out pumping actuation of said distributive-pouring pump, and was equipped with attraction and the 
distributive-pouring means which carries out the regurgitation for the sample in a sample container with said sample probe It is 
after sample attraction actuation teirnination according to said distributive-pouring means based on the output of the pressure 
sensor which detects the line pressure containing said sample probe, and this pressure sensor. Sample distributive-pouring 
equipment characterized by having a distinction means to distinguish from plugging of said sample probe when the pressure in 
the predetermined timing before sample discharging initiation is lower than a predetermined pressure value. 
[Claim 2] In the sample distributive-pouring equipment which has the sample probe connected with a distributive-pouring pump 
and this, was made to carry out pumping actuation of said distributive-pouring pump, and was equipped with attraction and the 
distributive-pouring means which carries out the regurgitation for the sample in a sample container with said sample probe After 
attracting a sample in a constant-rate excess beforehand from the pressure sensor which detects the line pressure containing said 
sample probe, and said sample container by said distributive-pouring means, Based on the output of said pressure sensor at the 
time of carrying out the regurgitation of the sample of the attracted excess to the sample container concerned, when the pressure 
in the predetermined timing after discharging termination of said excessive sample by said distributive-pouring means is lower 
than a predetermined pressure value Sample distributive-pouring equipment characterized by having a distinction means to 
distinguish from plugging of said sample probe. 
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1 of 1 



10/1/04 7:40 AM 



http:/AwAv4.ipdl.ncipi.go.jp/cgi-bin/tran„web_cgi_ejje 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sample distributive-pouring equipment used for the equipment which 

analyzes samples, such as blood and urine. 

[0002] 

[Description of the Prior Art] For example, he is trying to pour the sample of the specified quantity distributively in a reaction 
container from a sample container in automatic analyzers, such as biochemistry, by forming the sample distributive-pouring 
equipment which has the sample probe connected with a distributive-pouring pump and this, and carrying out pumping actuation 
of the distributive-pouring pump as movable [ in a sample attraction location, a sample regurgitation location, and a probe 
washing location ] in a sample probe. Here, in an automatic analyzer, as a sample, although a blood serum or plasma is used, 
since solids, such as a fibrin, exist in such a sample, the solid may usually be got blocked in the duct connected with a sample 
probe or it. Thus, when plugging arises in a sample probe, it becomes impossible to pour the sample of the specified quantity 
distributively in a reaction container, and the serious adverse effect for an analysis result will be done. 

[0003] As what solves such nonconformity, a pressure sensor is formed in the duct containing for example, a sample probe. What 
[ detected plugging of a sample probe based on the comparison with the output and a predetermined threshold ] (JP,2-4581 8,Y) 
What [ carries out the monitor of the output of a pressure sensor, integrates it with a predetermined time interval, and detected 
plugging of a sample probe based on the comparison with the integrated value and reference value ] (JP,6-19362,B) The 
secondary output of a pressure sensor is differentiated and what detected plugging of a sample probe based on the comparison 
with the secondary differential signal and a predetermined threshold (JP,7- 198726, A) is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the sample distributive-pouring equipment which formed the pressure 
sensor mentioned above, if the monitor of the output of a pressure sensor is carried out during distributive-pouring actuation of a 
sample, a pressure wave form as shown in drawing I (a) - (d) will be acquired, corresponding to the degree of the viscosity of a 
sample, or plugging of a probe. In addition, in drawing 1 , an axis of abscissa shows time amount, an axis of ordinate is a 
pressure, the upper part shows positive pressure and the lower part shows negative pressure. Moreover, the discharging period of 
a sample when the attraction actuation period of a sample and T2 attracted Tl, and T3 show the washing actuation period of the 
probe after the sample regurgitation, respectively. 

[0005] Here, drawing 1 (a) shows the pressure wave form under normal sample distributive-pouring actuation. In this normal 
distributive-pouring actuation, in a period T 1 , while it became positive pressure in the period T2 and the distributive-pouring 
pump has stopped to negative pressure, it returns to atmospheric-pressure level. Drawing 1 (b) is body fluid other than blood 
serums, such as cerebrospinal fluid, a dialysis patient's blood serum, etc., and only shows the pressure wave form under 
distributive-pouring actuation of a viscous high sample. In this case, the negative pressure in a period Tl became large compared 
with the normal sample, and after the period Tl has returned after fixed time amount at atmospheric pressure, although negative 
pressure remains. Therefore, the required amount of samples is attracted in a probe in this case. Drawing 1 (c) shows the pressure 
wave form under distributive-pouring actuation when a fibrin is attracted and a sample probe blockades a little during attraction. 
In this case, the dependability of data will be lost, although some samples are poured distributively in a reaction container since 
negative pressure remains and after a period Tl does not return to atmospheric-pressure level until after a period T2. Moreover, 
drawing 1 (d) shows the pressure wave form under distributive-pouring actuation when a fibrin is attracted and a sample probe 
blockades thoroughly during attraction. In this case, since a pressure does not return to atmospheric-pressure level even after a 
period Tl and in after a period T2, a sample will be poured at all distributively by the reaction container. 
[0006] As mentioned above, although the negative pressure in a period Tl itself does not become large when there are some 
samples to which attraction and discharging are performed normally only by viscosity being high as shown in drawing 1 (b) and 
plugging arises just before period Tl termination conversely, it may become poor distributive pouring. 

[0007] For this reason, if plugging of a probe is distinguished based on the peak value of the negative pressure in a period Tl, the 
pressure level in the fixed timing in a period Tl , or the integral value of the negative pressure signal in a period Tl, also when 
viscosity is only normally poured distributively with a high sample as shown in drawing 1 (b), it may be distinguished from probe 
plugging. In such a case, in an automatic analyzer, re-** will usually be carried out from the dependability of the analysis result of 
the analysis item of the distributive-pouring sample being lost. Consequently, while the analysis item of the sample poured 
distributively normally is also set as the object of re-** like drawing I (b) and the throughput of an analysis apparatus declines, 
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the problem of using a sample and a reagent vainly will arise. 

[0008] This invention aims at offering the sample distributive-pouring equipment which can stop lowering of a throughput, and 
the futility of a sample or a reagent to the minimum, when it is made paying attention to such a conventional trouble, and plugging 
of a sample probe can be distinguished to accuracy and included in an automatic analyzer. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention has the sample probe connected 
with a distributive-pouring pump and this. In the sample distributive-pouring equipment which was made to carry out pumping 
actuation of said distributive-pouring pump, and was equipped with attraction and the distributive-pouring means which carries 
out the regurgitation for the sample in a sample container with said sample probe It is after sample attraction actuation termination 
according to said distributive-pouring means based on the output of the pressure sensor which detects the line pressure containing 
said sample probe, and this pressure sensor. When the pressure in the predetermined timing before sample discharging initiation 
is lower than a predetermined pressure value, it is characterized by having a distinction means to distinguish from plugging of 
said sample probe. 

[0010] Furthermore, this invention has the sample probe connected with a distributive-pouring pump and this. In the sample 
distributive-pouring equipment which was made to carry out pumping actuation of said distributive-pouring pump, and was 
equipped with attraction and the distributive-pouring means which carries out the regurgitation for the sample in a sample 
container with said sample probe After attracting a sample in a constant-rate excess beforehand from the pressure sensor which 
detects the line pressure containing said sample probe, and said sample container by said distributive-pouring means, Based on 
the output of said pressure sensor at the time of carrying out the regurgitation of the sample of the attracted excess to the sample 
container concerned, when the pressure in the predetermined timing after discharging termination of said excessive sample by 
said distributive-pouring means is lower than a predetermined pressure value It is characterized by having a distinction means to 
distinguish from plugging of said sample probe. 
[0011] 

[Embodiment of the Invention] According to the sample distributive-pouring equipment applied to claim 1 of this invention 
paying attention to the following points, this invention a distinction means Since it is after the sample attraction actuation 
termination by the distributive-pouring means, and the pressure in the predetermined timing before sample discharging initiation 
distinguishes from plugging of a sample probe when it is lower than a predetermined pressure value As shown in drawing 1 (a), 
also when a sample is poured distributively normally and it is shown [ not to mention ] in drawing 1 (b), it is not distinguished 
from probe plugging, and as shown in drawing 1 (c) and (d), only case, it will be distinguished from probe plugging. 
[00 1 2] That is, if the pressure wave form shown in drawing 1 (a) is compared with the pressure wave form shown in drawing 1 
(b), by drawing 1 (b), the negative pressure in a period Tl becomes large, and since the viscosity of a sample is high, after a 
period Tl will require some time amount, before negative pressure returns. However, after fixed time amount progress, it has 
returned from the period Tl to the original pressure. In this case, as mentioned above, a sample is poured distributively normally. 
Therefore, if it is made to distinguish from plugging of a sample probe in a period Tl when the pressure in the predetermined 
timing tl before initiation of a period T2 is lower than a predetermined pressure value, also case [ like drawing 1 (b) ], being 
distinguished from probe plugging will be lost. 

[001 3] On the other hand, since negative pressure does not return even if time amount passes for a while from a period Tl when 
probe plugging arises actually as shown in drawing i (c) and (d), in these cases, it will be distinguished from probe plugging. 
[0014] According to the sample distributive-pouring equipment concerning claim 1 of this invention that noted the above point 
Since plugging of a probe is distinguished based on the output of the pressure sensor in the predetermined timing before sample 
discharging initiation after attraction actuation of a sample is completed When distinguishing based on the pressure under sample 
attraction like before, compared with the case where probe plugging is distinguished only based on the size of the pressure 
corresponding to the viscous size of a sample, only actual probe plugging can be distinguished certainly. Therefore, since it is not 
necessary to carry out excessive re -****** when the sample distributive-pouring equipment concerning this invention is built 
into an automatic analyzer, while being able to prevent lowering of processing speed effectively, it becomes possible to also 
exclude the futility of a sample or a reagent effectively. 

[001 5] moreover, like before, in only distinguishing probe plugging with the pressure signal based on the viscosity of a sample 
Since the relation of a actual viscosity and a actual pressure varies considerably by the sensibility of a pressure sensor, or 
dispersion of the diameter of a head of a probe, In the sample distributive-pouring equipment applied to claim 1 of this invention 
to it being difficult for the threshold of decision of normal or abnormalities to become quite severe, and to be stabilized and to 
distinguish probe plugging to accuracy Since it is making into the criteria of distinction whether for negative residual pressure to 
remain after sample attraction, it is hard to be influenced of the sensibility of a pressure sensor, or dispersion of the diameter of a 
head of a probe, and it becomes possible to be stabilized and to distinguish probe plugging to accuracy. 
[0016] furthermore, with the sample distributive-pouring equipment concerning claim 2 of this invention A distributive-pouring 
means is constituted so that the regurgitation of the sample of the attracted excess may be carried out to the sample container 
concerned, after attracting a sample in a constant-rate excess beforehand from a sample container. A distinction means Since the 
pressure in the predetermined timing after regurgitation termination of the sample of the excess by the distributive-pouring means 
constitutes so that it may distinguish from plugging of a sample probe when it is lower than a predetermined pressure value, it 
becomes possible [ distinguishing probe plugging with a more sufficient precision ]. 

[0017] That is, in this distributive-pouring equipment, if the monitor of the output of a pressure sensor is carried out during 
distributive-pouring actuation of a sample, a pressure wave form as shown in drawing 2 (a) - (e) will be acquired, corresponding 
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to the degree of the viscosity of a sample, or plugging of a probe. In addition, the axis of abscissa and axis of ordinate of drawing 
2 are the same as that of drawing 1 , an axis of abscissa shows time amount, an axis of ordinate is a pressure, the upper part shows 
positive pressure and the lower part shows negative pressure. Moreover, the discharging period of a sample when T5 is excessive 
as for the attraction actuation period of a sample and T6, and T7 show the discharging period of the sample of the specified 
quantity to a reaction container, and T8 shows the washing actuation period of a probe, respectively. 

[0018] Here, drawing 2 (a) shows the pressure wave form under normal sample distributive-pouring actuation. In this normal 
distributive-pouring actuation, like the case of drawing 1 (a), while the inside of a period T5 and T6 became positive pressure, 
respectively and the distributive-pouring pump has stopped to negative pressure, it returns to atmospheric-pressure level during a 
period T5. Drawing 2 (b) is body fluid other than blood serums, such as cerebrospinal fluid, a dialysis patient's blood serum, etc., 
and only shows the pressure wave form under distributive-pouring actuation of a viscous high sample. In this case, like drawing 1 
(b), the negative pressure in a period T5 became large compared with the normal sample, and after the period T5 has returned 
after fixed time amount at atmospheric pressure, although negative pressure remains. Therefore, the required amount of samples 
is attracted in a probe in this case. Drawing 2 (c) shows the pressure wave form in distributive-pouring actuation of the sample 
containing a detailed fibrin. In this case, although after the period T5 has left negative pressure, in the period T6 has returned to 
atmospheric pressure. Therefore, in this case, since the blocker is already removed by distributive pouring of the sample of the 
specified quantity in a period T7, a sample will be poured distributively normally. Drawing 2 (d) shows the pressure wave form 
under distributive-pouring actuation when a fibrin is attracted and a sample probe blockades a little during attraction. In this case, 
the dependability of data will be lost, although some samples are poured distributively in a reaction container in a period T7 since 
negative pressure remains and after the regurgitation of the excessive sample of a period T6 does not return to 
atmospheric-pressure level until after sample regurgitation termination of a period T7. Moreover, drawing 2 (e) shows the 
pressure wave form under distributive-pouring actuation when a fibrin is attracted and a sample probe blockades thoroughly 
during attraction. In this case, ftirther, since a pressure does not return to atmospheric-pressure level even in after a period T7, a 
sample will not be poured at all distributively even for after a period T6 by the reaction container. 

[0019] Drawing 2 (a) In - (e), when probe plugging is distinguished based on the pressure in the suitable timing t3 between a 
period T5 and a period T6, drawing 2 (a) and (b) will be distinguished as it is normal, and drawing 2 (c) - (e) will be 
distinguished from probe plugging. However, as mentioned above, even if negative pressure remains in the period T5 in the case 
of drawing 2 (c), after breathing out an excessive sample in a period T6, negative pressure has returned, and the sample of the 
specified quantity will be poured distributively in a period T7. With the sample distributive-pouring equipment concerning claim 
2 of this invention, since the pressure in the predetermined timing t2 after breathing out the sample of an excess in a period T6 
distinguishes from plugging of a sample probe when it is lower than a predetermined pressure value, also in drawing 2 (c), it is 
distinguished that it is normal, and it can distinguish probe plugging with a more sufficient precision. Therefore, when it includes 
in an automatic analyzer, while being able to prevent lowering of processing speed to validity more, it becomes possible to 
exclude to the useless nearby validity of a sample or a reagent. 

[0020] Drawing 3 shows the 1 st operation gestalt of the sample distributive-pouring equipment concerning this invention. The 
sample probe 1 is movable to detergent attraction location S4 in which the sample attraction location SI in which a sample cup 3 
is located, the sample regurgitation location S2 in which the reaction container 4 is located, the washing location S3 in which the 
washing tub 5 is located, and the detergent cup 6 are located, and forms possible [ rise and fall ] in locations SI and S3 and S4 at 
least in it by the probe driving means 2 a sample container and here. This sample probe 1 is connected with the 
distributive-pouring pump 8 which consists of a syringe through a duct 7, and carries out pumping actuation of the 
distributive-pouring pump 8 by the pump driving means 9. The distributive-pouring pump 8 is further combined with the wash 
water tank 1 3 which holds wash water through a duct 1 0, a solenoid valve 1 1 , and the wash water pump 1 2 . The 
above-mentioned sample probe 1, the probe driving means 2, a duct 7, the distributive-pouring pump 8, the pump driving means 
9, a duct 10, a solenoid valve 1 1, the wash water pump 12, and a wash water tank 13 constitute a distributive-pouring means from 
this operation gestalt. 

[0021] With this operation gestalt, a pressure sensor 15 is formed in a duct 10. The output of a pressure sensor 15 is supplied to 
the detecting circuit 17 as a distinction means to be amplified in an amplifying circuit 16 and to detect plugging of the sample 
probe 1 . The CPU20 grade which performs the comparison operation of the output of the storage 1 9 which stores A/D converter 
18 which changes the output from an amplifying circuit 16 into a digital signal, a predetermined threshold, etc., and A/D 
converter 1 8, and the predetermined threshold stored in storage 1 9 etc. is prepared in the detecting circuit 1 7, and the distinction 
result of probe plugging based on the comparison operation etc. is supplied to a control circuit 21 . A control circuit 21 is 
constituted so that actuation of each part may be controlled based on the input from the input means 22 (for example, keyboard) 
for inputting a threshold etc., and the input from a detecting circuit 17. 

[0022] Hereafter, actuation of this operation gestalt is explained. With this operation gestalt, it is the thing of the sample probe 1 
which fills wash water in passage until it results at a head mostly, attracts the sample of the specified quantity for a solenoid valve 
1 1 from a sample cup 3 through an air space in the state of close in the sample probe 1, and washes the sample probe 1 for that 
attracted sample discharge and after that in the reaction container 4 through the distributive-pouring pump 8 in the state of open 
from a wash water tank 1 3 about a solenoid valve 1 1 . 

[0023] If it explains in full detail, first, the sample probe 1 will be positioned in the sample attraction location SI by the probe 
driving means 2 in the state of close, a solenoid valve 1 1 will be dropped, and specified quantity trespass of the point will be 
carried out into the sample in a sample cup 3. Subsequently, attraction actuation of the distributive-pouring pump 8 is carried out 
by the pump driving means 9, and the sample of the specified quantity is attracted in the sample probe 1 . Next, by the probe 
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driving means 2, since the sample probe 1 is raised, it positions in the sample regurgitation location S2 3 and blowdown actuation 
of the distributive-pouring pump 8 is carried out by the pump driving means 9 in the condition, and the regurgitation of the 
sample of the specified quantity attracted in the sample probe 1 is carried out into the reaction container 4. Then, position the 
sample probe 1 in the washing location S3 by the probe driving means 2, make it descend, make a solenoid valve 1 1 open in the 
condition, drive the wash water pump 1 2, the wash water in a wash water tank 1 3 is made to breathe out in the washing tub 5 
from the sample probe 1 , and this washes the sample probe 1 . 

[0024] Although a sample is poured distributively one by one in the reaction container 4 from a sample cup 3 by repeating the 
above actuation In order to remove the dirt of the sample probe 1 which it cannot finish dropping to the above-mentioned washing 
Position the sample probe 1 to detergent attraction location S4, and it is dropped to it. Make the point invade into the detergent in 
the detergent cup 6, carry out attraction actuation of the distributive-pouring pump 8 by making a solenoid valve 1 1 close in the 
condition, and a detergent is attracted. Then, since the sample probe 1 is raised, detergent washing actuation which discharges the 
detergent which positioned in the washing location S3, was made to carry out blowdown actuation and attracted the 
distributive-pouring pump 8 by this in the washing tub 5 may be performed. 

[0025] On the other hand, the output of a pressure sensor 15 is amplified in an amplifying circuit 16, is supplied to a detecting 
circuit 1 7, and is after sample attraction actuation termination here at the basis of control of a control circuit 2 1 . The 
A/D-conversion value of the output of the amplifying circuit 1 6 corresponding to the output of the pressure sensor 1 5 in the 
predetermined timing before sample discharging initiation (pressure data), The predetermined negative pressure value data 
memorized beforehand are compared with a store 19 in CPU20, consequently when pressure data are lower than predetermined 
negative pressure value data, it distinguishes from plugging of the sample probe 1, and the distinction result is outputted to a 
control circuit 21 . In a control circuit 21, when probe plugging is detected in a detecting circuit 17, the code which can identify 
that the sample information on the sample concerned had an error is attached, and it is made to consider as the object of re-**. 
[0026] here a pressure sensor - 1 5 - an output - sampling - predetermined — timing - a sample - attraction - a rate — 
attraction - an amount — a sample - a probe - one - a head - a path - and - an object - becoming - a sample - viscosity — 
differing — although - this - operation - a gestalt - ****-- an object - becoming - a sample - viscosity - most — being high 
— a thing - it is - most - attraction - an amount - many -- a condition it is allowances - having - atmospheric pressure — 
returning - timing - for example, - drawing 1 — (— a — ) - - (-- d --) - setting timing tl carrying out . 
[0027] Since having no probe plugging is distinguished also when a pressure wave form as shown [ not to mention ] in drawing 1 
(b), when a pressure wave form as shown in drawing 1 (a) will be acquired as mentioned above if it does in this way is acquired, 
and it is distinguished from probe plugging only when drawing 1 (c) and a pressure wave form as shown in (d) are acquired, only 
actual probe plugging can be distinguished certainly. Therefore, since it is not necessary to carry out excessive re _****** when it 
includes in an automatic analyzer, while being able to prevent lowering of processing speed effectively, the futility of a sample or 
a reagent can also be excluded effectively. 

[0028] With the 2nd operation gestalt of this invention, in the configuration shown in drawing 3 , in order to detect probe 
plugging more certainly, after attracting a sample in a constant-rate excess beforehand from a sample cup 3 in addition to the 
predetermined amount of distributive pouring and breathing out the sample of an excess in the sample cup 3 concerned after fixed 
time amount progress at the time of sample attraction, the sample of the specified quantity is poured distributively in the reaction 
container 4. moreover - a detecting circuit - 17 — **** — a control circuit - 21 — control a basis - being excessive - a 
sample — a sample cup — three — having breathed out - the back - timing - for example, — drawing 2 — (— a --) - (— e --) — 
setting - timing - 1 - two - it can set - a pressure -- data - The predetermined negative pressure value data memorized 
beforehand are compared with a store 1 9 in CPU20, consequently when pressure data are lower than predetermined negative 
pressure value data, it distinguishes from plugging of the sample probe 1 , and it is made to output the distinction result to a 
control circuit 21. 

[0029] Since having no probe plugging is distinguished when a pressure wave form as shown in drawing 2 (a) - (c) is acquired, 
as mentioned above, and it will be distinguished from probe plugging only when drawing 2 (d) and a pressure wave form as 
shown in (e) are acquired if it does in this way, probe plugging can be distinguished with a more sufficient precision. Therefore, 
when it includes in an automatic analyzer, while being able to prevent lowering of processing speed to validity more, it can 
exclude to the useless nearby validity of a sample or a reagent. 

[0030] In the 3rd operation gestalt of this invention, it sets in the above-mentioned 2nd operation gestalt. It adds to the check of 
the pressure data in the predetermined timing t2 between the regurgitation period T6 of an excessive sample, and the regurgitation 
period T7 of the sample of the specified quantity. To furthermore, the predetermined timing t3 between the sample attraction 
actuation period T5 and a period T6 and the predetermined timing t4 between a period T7 and the washing actuation period T8 of 
a probe Pressure data are checked, respectively and probe plugging is distinguished based on the OR and AND of the check 
result. Here, like the operation gestalt mentioned above, the check of each pressure data in timing t2, t3, and t4 checks, it can also 
make it the same whether negative pressure has returned to each timing, and the threshold can also change it. 
[003 1 ] Thus, when checking pressure data to two or more timing, for example it is detected as negative pressure having not 
returned only in timing t3, it can be judged as a sample with only high viscosity. In this case, since it is thought that distributive 
pouring is made almost normally, analysis can be continued to usual and it can be made attached to sample information by using 
for viscosity to have been a high sample as a code. Or the specimen to which this code was attached can also be set up with 

[0032] Moreover, although the sample probe 1 was blockaded when detected as negative pressure having not returned to timing 
t3 and t2, but negative pressure having returned to timing t4, it can be judged that after discharging of the sample to the reaction 
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container 4 returned to normal. Therefore, in this case, by using for there to have been plugging as a code, it is made attached to 
sample information and considers as re-******. Moreover, since it can judge in this case that plugging was removed, while 
subsequent actuation is continuable, when pouring a reagent etc. distributively afterwards, futility, such as a reagent, can be 
excluded by setting up so that distributive pouring of the reagent to the reaction container 4 concerned etc. may be stopped. 
[0033] Furthermore, in the sequential timing t3, t2, and t4, when detected as negative pressure having not returned, it can be 
judged that the sample probe 1 is blockaded firmly. In this case, while attaching the code which had plugging in sample 
information, subsequent distributive-pouring actuation can be suspended and the message which removes the sample probe 1 to a 
user and demands special washing of ultrasonic cleaning etc. from him can be displayed. 

[0034] Thus, if pressure data are checked to the timing from which plurality differs, since extent of a state of obstruction is 
distinguishable, it becomes possible to perform processing according to a state of obstruction. 

[0035] In addition, this invention is not limited only to the operation gestalt mentioned above, and many deformation or 
modification are possible for it. For example, also in the 1st operation gestalt, pressure data are checked like the 3rd operation 
gestalt to the timing from which plurality differs, and plugging of a probe can be distinguished. Moreover, pressure data can also 
be made into the integral value of not only instantaneous value but a certain period. If it does in this way, the effect of a noise etc. 
is mitigable. 
[0036] 

[Effect of the Invention] Since according to the sample distributive-pouring equipment concerning claim 1 of this invention 
plugging of a probe was distinguished based on the pressure in the predetermined timing before sample discharging initiation 
after attraction actuation of a sample was completed, compared with the case where probe plugging is distinguished only based on 
the size of the pressure corresponding to the viscous size of a sample, only actual probe plugging can be distinguished certainly. 
Therefore, since it is not necessary to carry out excessive re -****** when it includes in an automatic analyzer, while being able 
to prevent lowering of processing speed effectively, the futility of a sample or a reagent can also be excluded effectively. 
[0037] Moreover, since it was made to carry out the regurgitation of the sample of the attracted excess to the sample container 
concerned, and it was made to distinguish from plugging of a sample probe according to sample distributive-pouring equipment 
according to claim 2 after attracting a sample in a constant-rate excess beforehand from a sample container when the pressure in 
the predetermined timing after regurgitation termination of the sample of the excess was lower than a predetermined pressure 
value, it becomes possible to distinguish probe plugging with a more sufficient precision. Therefore, when it includes in an 
automatic analyzer, while being able to prevent lowering of processing speed to validity more, it can exclude to the useless nearby 
validity of a sample or a reagent. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 1 It is drawing showing the mode of the pressure wave form acquired in the 1st operation gestalt of this invention. 
[Drawing 2 j It is drawing showing the mode of the pressure wave form acquired in the 2nd operation gestalt similarly. 
[Drawing 3] It is drawing showing the configuration of an example of the sample distributive-pouring equipment concerning this 
invention. 

[Description of Notations] 

1 Sample Probe 

2 Probe Driving Means 

3 Sample Cup . 

4 Reaction Container 

5 Washing Tub 

6 Detergent Cup 

7 Ten Duct 

8 Distributive-Pouring Pump 

9 Pump Driving Means 

1 1 Solenoid Valve 

12 Wash Water Pump 

13 Wash Water Tank 

15 Pressure Sensor 

16 Amplifying Circuit 

17 Detecting Circuit 

18 A/D Converter 

19 Storage 

20 CPU 

21 Control Circuit 

22 Input Means 
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